Purpose
To compare atrial fibrillation (AF) transthoracic cardioversion success rates between the SMART Biphasic truncated exponential waveform (Philips Medical Systems), and a monophasic damped sine waveform in an adult human population.
Methods
• Of 210 patients enrolled, 203 were randomized by a double-blind method to receive either a monophasic shock sequence (100 J-150 J-200 J-360 J; n = 107), or a biphasic sequence (100 J-150 J-200 J-200 J; n = 96). If, on the 4th shock, cardioversion was not achieved, a 5th crossover shock was delivered at the maximum energy of the alternate waveform: Biphasic patients crossed to monophasic at 360 J; monophasic patients crossed to biphasic at 200 J.
• Measurements included cumulative shock efficacy, number of shocks, cumulative energy, and degree of dermal injury.
Findings
• At each step of the cumulative shock protocol, up to 4 shocks, the biphasic waveform was more effective than the monophasic waveform. o At 100 J, 60% biphasic efficacy, compared to 22% for monophasic (p < 0.0001). o At 150 J, 77% biphasic, versus 44% monophasic (p < 0.0001). o At 200 J, 90% biphasic, versus 53% monophasic (p < 0.0001).
• After 4 shocks, similar conversion rates were achieved at the maximum energies for each waveform: 85% for monophasic, and 91% for biphasic (p = 0.29).
• Efficacy was better for biphasic than monophasic at crossover to the alternate waveform, although the difference was not statistically significant (p = 0.15).
o 14% crossover from monophasic to biphasic (n = 15), with a 60% conversion rate. o 6% crossover from biphasic to monophasic (n =6), with a 17% conversion rate • Compared to biphasic (p < 0.0001), monophasic patients received more shocks and higher total energies. o Monophasic: 2.8 ± 1.2 shocks, and 548 ± 331 J. o Biphasic: 1.7 ± 1.0 shocks (p < 0.0001), and 217 ± 176 J.
• Finally, biphasic shocks were associated with less dermal injury (p < 0.0001).
o Tenderness with erythema was found in 17% of biphasic patients, versus 41% with monophasic.
o Skin blisters were noted only in monophasic patients (n = 2), after 4 shocks in each case.
Conclusions
The SMART Biphasic waveform was associated with improved cardioversion success for AF compared to patients treated with monophasic at comparable energies. The biphasic waveform was the strongest independent predictor of initial shock success, and associated with lower delivered cumulative energy, fewer shocks, and less dermal injury.
